gives relative energies at the B3LYP, B3P86, and MP2(full) levels of theory for major reaction species for the following decomposition channels of Table S2 gives relative energies at the B3LYP, B3P86, and MP2(full) levels of theory for alternate conformations of the furanone product. Figure S1 shows the structures of major reaction species given in Table S1 , calculated at the B3LYP/6-311+G(d,p) level of theory. Figure S2 gives the experimental versus theoretical spectral comparison for the lowest energy diketo-morpholine 3.2 structure. Figure S3 gives an expanded comparison of the IRMPD spectrum of + with computed spectra. Figure S4 gives an expanded comparison for the secondary fragment [AsnVal+H -NH3 -NH3] + ; species formed by cyclization or NH3 cleavage from Fur 2.3 and by cyclization from Suc 1.1 are included for completeness.
gives relative energies at the B3LYP, B3P86, and MP2(full) levels of theory for major reaction species for the following decomposition channels of [AsnVal+H] Table S2 gives relative energies at the B3LYP, B3P86, and MP2(full) levels of theory for alternate conformations of the furanone product. Figure S1 shows the structures of major reaction species given in Table S1 , calculated at the B3LYP/6-311+G(d,p) level of theory. Figure S2 gives the experimental versus theoretical spectral comparison for the lowest energy diketo-morpholine 3.2 structure. Figure S3 gives an expanded comparison of the IRMPD spectrum of + with computed spectra. Figure S4 gives Energies (kJ/mol, in square brackets) are calculated at the p) (first value) and p) 
Tightening of the low-frequency TSO modes introduces only subtle differences in the overall
fit, but allows the model to more accurately reproduce the data in the threshold region.
